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(57) Abstract 

There is disclosed a food or 
other contaminatable or perishable 
produce condition indicator 
comprising a tag adapted to be 
packaged with the produce and 
comprising sensor means for gas 
or vapour associated with decay or 
contamination affecting an electrical 
property or properties of said sensor 
means, an electrical circuit measuring 
said property or properties and an 
output from said circuit indicating 
detection of such gas or vapour. 
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CONDITION INDICATOR 

This invention relates to a food or other 
contaminatable or perishable produce condition 
indicator. 

Food and other consumable produce usually has a 
limited life and/or must be kept in prescribed 
conditions, for example, chilled or frozen. Currently, 
there is no affordable indicator generally available to 
indicate the condition of a food item, and reliance is 
placed on "sell by", "display until" or "best before" 
labelling. The dates placed on this labelling are 
usually conservative, and this leads to unnecessary 
disposal of food which is and will remain for some time 
in perfect condition. 

On the other hand, such labelling does nothing 
to indicate if food items are contaminated or have 
perished before the indicated date perhaps through 
faults in preparation or in storage, for example by 
accidentally being thawed and refrozen. 

The present invention provides a labelling 
which does not suffer these disadvantages. 
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The invention comprises a food or other contara- 
inatable or perishable produce condition indicator 

comprising a tag adapted to be packaged with the 
produce and comprising sensing means for gas or vapour 
associated with decay or contamination affecting an 
electrical property or properties of said sensing 
means, an electrical circuit measuring said property or 
properties and an output from said circuit indicating 
detection of such gas or vapour • 

The indicator may be sensitive to gas or vapour 
associated with bacterial contamination such as, fot 
example, salmonella and/or listerella. 

Said sensor means may comprise an array of 
sensor materials with different electrical responses to 
particular gases or vapours. 

The sensor materials may comprise semi- 
conducting polymers . 

Said output may comprise a connector for an 
interrogating instrument - said circuit may be at least 
in part comprised in said instrument. Such an N 
arrangement may be particularly useful in connection 
with commercial operations such for example as ware- 
housing and supermarkets, where incoming and stored 
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goods can be checked by personnel equipped with the 
instrument, the goods usually in such cases being bulk 
consignments where, say, a wholesale carton may be 
checked on arrival or periodically in store. 

However, the indicator may be complete in 
itself, to which end said output may comprise a visual 
display mounted on the tag, and may be a liquid crystal 
display. The circuit may be comprised on the tag and 
may comprise bridge circuit means operative to detect 
changes in the resistance of groups of sensors selected 
so that the combined resistance change is sufficient to 
cause said output to indicate detection of a pre- 
determined gas or vapour. 

The indicator may comprise a wafer-like support 
on which said sensor means are carried, and said 
electrical circuit may be printed on said support, 
which may also carry a battery power source of the 
kind, perhaps, that is used to power novelty greetings 
cards, so that the whole device can be made in credit 
card dimensions. A battery state indicator may be 
included, which may simply comprise a disappearance of 
the visual display, it being taken that battery life 
exceeds shelf -life. As the tag will be examined under 
illumination of some description, a solar cell could be 
used as the power source, as, indeed, is done on some 
credit-card size calculators. 
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Since cost is a factor, economies of scale may 
be had by making one standard indicator device which is 
sensitive to gases or vapours associated with all the 
usual bacterial or fungal contaminants and with the 
decay of the majority of foodstuffs. 

Embodiments of condition indicators according 
to the invention will be now be described with 
reference to the accompanying drawings, in which : 

Figure 1 is a diagrammatic illustration of a 
first embodiment; 

Figure 2 is a diagrammatic illustration of a 
second embodiment; 

and Figure 3 is a diagrammatic illustration of a 

third embodiment. 

The drawings illustrate food or other contamin- 
atable or perishable produce condition indicators 
comprising a tag 11 - of about credit card size - 
adapted to be packaged with the produce and comprising 
sensor means 12 for gas or vapour associated with decay 
or contamination affecting an electrical property or 
properties of said sensor means 12, an electrical 
circuit 13 measuring said property or properties and an 
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• output 14 from said circuit indicating detection of 

such gas or vapour. 

The sensor means 12 can comprise an array of 
sensor elements 15 of, for example, semiconducting 
polymer such as polypyrroles which change an electrical 
property such as resistance or impedance on exposure to 
gases- An array of different such polymers, included 
as circuit elements in an electrical circuit, will 
exhibit a spectrum of responses to different gases or 
vapours . 

Bacteria, such as salmonella and listerella, 
have associated gases or vapours arising from metabolic 
processes that affect some of these semiconducting 
polymers . 

Instruments are known in which an array of such 
sensitive materials responds to different gases or 
vapours and the response recorded in a library or used 
to train a neural net so that the instrument can be 
t used to detect such gas or vapour. A typical array 

might comprise some twenty different materials, and the 
large number of different combinations of responses 
enables the identification of large numbers of gases or 
vapours or mixtures thereof provided the computing 
power is available. 



WO 95/33991 



PCT/GB95/01345 



- 6 - 

In a credit-card size tag, the computing power 
may be limited, but the number of gases or vapours 
required to be detected will be relatively small, and 
it may be sufficient to indicate only that the item 
monitored is safe or unsafe without identifying the 
particular cause. Less sophisticated computation is 
needed, therefore, than in a general purpose instrument. 

Instead, therefore, of having each sensor 
element 15 individually addressable, a group of such, 
known all to increase in conductivity, for example, on 
exposure to gases associated with harmful bacteria, can 
be arranged in a bridge circuit which measures the 
combined resistance change and, if it is sufficient, it 
unbalances the bridge circuit to cause the output 14 to 
indicate detection of such gases, or at least of 
unknown gases or vapours which are unexpected and which 
could be harmful. 

In the embodiment illustrated in Figure 3, 
however, there might be no limitation on computing 
power. The output 14 comprises simply a connector for 
an interrogating instrument - not shown, but which 
might be a computer or hand-held device programmed to 
interpret readings from the sensor elements 15 and 
which may include at least part of the circuit 13, for 
example a neural net, which might be configured in 
hardware or software. 
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♦ For a self contained indicator, as illustrated 

in Figures 1 and 2, however, the output 14 comprises a 
visual display mounted on the tag, in the form of an 
led panel, and the circuit is also comprised, as by 
being printed and/or applied using techniques 
appropriate to the production of semiconductor device 
such as diodes and transistors . 

The sensor elements 15 are deposited in any 
suitable manner across electrodes printed on the tag, 
and the embodiment of Figure 1 also has a battery power 
source 16 of the kind used in novelty greetings cards 
and which can be contained within the compass of a 
credit card size device. When such a battery is used 
it will, of course, have a limited life, and a battery 
state indicator can be added, which can take the form 
of a mark on the output display 14. The battery life 
should exceed the longest safe shelf life of the item 
in question, absence of a battery state mark indicating 
that both battery and shelf -life are exhausted. 

v Figure 2 illustrates an indicator which is 

powered by a photovoltaic panel 17, which will generate 
an operating current when the indicator is examined 
under illumination. If the circuit 13 is hard wired 
and/or incorporates magnetically stored data, for 
example in bubble memory, then it will not be necessary 
for power to be available on a continuous basis. 
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CLAIMS 

1. A food or other contaminatable or perishable produce 
condition indicator comprising a tag adapted to be packaged with 
the produce and comprising sensor means for gas or vapour 
associated with decay or contamination affecting an electrical 
property or properties of said sensor means, an electrical 
circuit measuring said property or properties and an output from 
said circuit indicating detection of such gas or vapour. 

2. An indicator according to claim 1, sensitive to gas or 
vapour associated with bacterial contamination. 

3. An indicator according to claim 2, sensitive to gas or 
vapour associated with salmonella. 

4. An indicator according to claim 2 or claim 3, 
sensitive to gas or vapour associated with listerella. 

5. An indicator according to any one of claims 1 to 4, 
said sensor means comprising an array of sensor materials with 
different electrical responses to particular gases or vapours. 

6. An indicator according to claim 5, in which the sensor 
materials comprise semiconducting polymers. 
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7. An indicator according to any one of claims 1 to 6, in 
which said output comprises a connector for an interrogating 
instrument . 

8. An indicator according to claim 7, in which said 
circuit is at least in part comprised in said instrument . 

9. An indicator according to any one of claims 1 to 6, in 
which said output comprises a visual display mounted on the tag. 

10. An indicator according to claim 9, in which said 
visual display comprises a liquid crystal display. 

11. An indicator according to claim 9 or claim 10, in 
which said circuit is comprised on the tag. 

12. An indicator according to claim 10, in which said 
circuit comprises bridge circuit means operative to detect 
changes in the resistance of groups of sensors of an array of 
sensors selected so that the combined resistance change is 
sufficient to unbalance the bridge circuit means sufficiently to 
cause said output to indicate detection of a predetermined gas 
or vapour. 

13. An indicator according to any one of claims 1 to 12, 
comprising a wafer- like support on which said sensor means are 
carried . 
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14 . An indicator according to claim 13 , in which said 
electrical circuit is printed on said support. 

15. An indicator according to claim 13 or claim 14, said 
support also carrying a battery power source. 

16. An indicator according to claim 15, having a battery 
state indicator. 
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